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Most new product introduction process do not fail at the end, they fail at the 
beginning. The key to product development success lies in the performance of front-
end phase of new product development (NPD) process. In competitive market place 
shortened product lifecycle, rapidly emerging technology and increasing customer 
expectation have forced large organizations and SMEs to be proficient in 
implementing front-end process to survive and growth. Large organizations and SMEs 
are different in terms of size and characteristics. In order to ensure success SMEs 
need to fundamentally understand the implementation of NPD process within SMEs 
context, rather than fitting large organizational practice. The first part of this paper 
focuses on front-end process background. Later it followed by discussion on 
differences in characteristics between large organizations and SMEs with respect to 
front-end implementation. The proposed conceptual framework is believed to be 
applicable and suitable for SMEs. SMEs are chosen because they played a major role 
in the development of Malaysian economy. In other words by improving SMEs 
business process the resultant effect on the overall Malaysian economy will be very 
significant.  
 




Today companies are competing within an era of shortened product lifecycle, rapidly emerging 
technology, and increasing customer expectation (Du Plessis, 2007). Companies competing in 
global markets should consider new product development (NPD) as a critical factor for achieving 
competitive advantage (Chang et al., 2007; Humphreys et al., 2005; Valle and Vazquez-Bustelo, 
2009). In order to sustain competitive position in the marketplace, manufacturers have to ensure 
they could produce successful product (Kohn, 2006; Sherman et al., 2000). The two factors 
identified that serves major role in product success are: the quality of executing the pre-
development activities, a well defined product and project prior to the development phase (Cooper 
and Kleinschmidt, 1990). Verworn et al., (2008) believed the main difference between winners and 
losers is the quality of front-end process.  According to Kim and Wilemon (2002a) effective 
management of front-end is very crucial because it determines sustainable competitive advantage in 
manufacturing.  
 
Changes in the market and large organization strategies have forced Small and medium sized 
enterprises (SMEs) to re-examine and modify their business strategies to produce new innovative 
product (McAdam et al., 2004). However SMEs must understand the NPD process from SME 
perspective, rather than just copy large organization’s understanding and practices (McAdam, 
2002). In most cases large-sized organization implementation NPD frameworks are not suitable for 
SMEs. In other words, SMEs must not adopt the “little big business” approach because NPD in 




This study will concentrate on the early phase of NPD process namely front-end phase which is 
considered very crucial to determine successful and failure of the whole NPD process. In an attempt 
to assist front-end process implementation in SMEs, this paper proposes a framework believed to be 
suitable and useful for them. The first two section of this paper discuss the importance of front-end 
process. This is followed by explanation regarding different characteristics between large 
organization and SMEs. Next section discusses the general review conducted on implementation 
frameworks, and the need for a suitable framework dedicated for SMEs. Finally, it is followed by 
some discussions with respect proposed framework. 
 
BACKGROUND OF FRONT-END PROCESS 
 
Front-end or fuzzy front end; a term first popularized by Smith and Reinertsen (1998),  refers to the 
activities that take place before the formal product development project phase (see Figure 1). The 
front-end is also known in literature as “Front End of Innovation”, “Phase 0”, “Stage 0” or “Pre-
Project-Activities”.  Reid and de Brentani (2004) considered front-end as “the start date of team 
alignment” or is meant to denote all time and activity spent on an idea prior to the first official 
group meeting to discuss the idea. Cohen and Levinthel (1990) highlight the front-end as the 
territory leading up to organizational-level absorption of the innovation process. Murphy and 
Kumar (1997) defined front-end as first stage of NPD process and roughly covers the period from 
the generation of an idea to its approval for development or its termination. Moenart et al., (1995) 
noted that,  during the front-end a manufacturer formulates a product concept and determines 
whether or not it should invest resources to further develop the idea.  
 
Figure 1: NPD Process can be divided into Two Phases Front-end Phase and NPD Execution Phase 
 
Front-end phase ends when a product concept is determined, formal development of the concept 
begins and manufacturer decides to invest resources in the next level of  project development that 
will be executed through NPD execution phase (Verworn et al., 2008).  
 
Generally, front-end phase can be divided into two sub-activities. The main focus on the first sub-
activities is to generate and assess the idea in order to identify and analyze opportunity (Belliveau et 
al., 2004; Khurana and Rosenthal, 2002). A flow-oriented approach or ‘ideas tunnel’, originally 
from an older concept called ‘development tunnel’ is the elementary basic model for idea 
generation and assessment. The idea tunnel is shown in Figure 2. The figure indicates that ideas can 
be gain from two ways: firstly, collecting the ideas in a sense that are already present in the mind of 





















Figure 2: The idea tunnel (Deschamps et al., 1995) 
 
Front end considered to be important to the overall success and the greatest opportunities to 
improve the NPD process (Kim and Wilemon, 2002a; Koen et al., 2001; Thomke and Fujimoto, 
2000). Khurana and Rosenthal  (2002) mention the real key to product development success is 
depend on the performance of the front-end activities. The activities and decision making in front-
end phase are considered as the beginning point for all NPD process. Front-end determines the 
direction of any new product path and therefore, guides to a better understanding of the activities 
and decisions that could lead to competitive advantage (Reid and de Brentani, 2004). Thus all 
actions the manufacturer can take to improve NPD process, in the front-end phase will result in the 
greatest time saving for the whole NPD process (Smith and Reinertsen, 1998).   
 
LARGE AND SMEs CHARACTERISTIC 
 
SMEs have played, and are increasingly playing, an important economics role in the economies of 
any nations. SMEs viewed as creating employment growth, as sources of innovation, generating 
exporting opportunities, and providing goods and services to large enterprises (Cagliano and Voss, 
2000; McAdam et al., 2004). In order to sustain competitive, SMEs should have proficiency in 
front-end process. However they must not simply follow large organization understanding and 
practice of front-end process. This is because SMEs have different characteristics compared large 
organization.  
 
The differences in characteristics between large organization and SMEs have been summarized in 
Table 1. It is vital that these characteristics be considered when designing implementation strategy 


























Table 1: Characteristics of Large Organization and SMEs 
Organization 
Characteristic 




Main layers of management level. A 
lot of delegation. Clear division of 
activities. High degree of 
specialization, rigid structure and 
information flows. Strategic process 
done wholesale 
Leadership: 
Top Management not visible and far 
from the point of delivery. 
Structure: 
Flat with very few layers of 
management. Less delegation. Division 
of activities limited and unclear. Low 
degree of specialization. Flexible 
structure and information flows. 
Strategic process incremental and 
heuristic  
Leadership: 
Top management highly visible and 




Activities and operations governed 
by formal rules and procedures. High 
degree of standardization and 
formalization. Most decisions made 
based on facts. Formal evaluation, 
control, and reporting procedure. 
Rigid and non-adaptable processes. 
Systems: 
System-dominated. Complicated 
planning and control system. 
Procedures: 
Activities and operations not governed 
by formal rules and procedures. Low 
degree of standardization and 
formalization. Incident of “gut feeling” 
decisions are more prevalent. Informal 
evaluation, control and reporting 
procedure. Flexible and adaptable 
processes 
Systems:  
People dominated. Simple planning and 
control system. 
Behavior  and 
Culture 
Behavior: 
Operations and behavior of 
employees not influence by 
managers’ ethos and outlook. Rigid 
and strong departmental/functional 
and corporate mind-set. 
Culture: 
Non-unified culture, system-oriented 
 Behavior: 
Operations and behavior of employees 
influences by owners’/managers’ ethos 




Unified culture, result-oriented. High 
commitment. Valued contributions. 




Low personal authority. Dominated 
by professional and technocrats. 
Individual normally cannot see the 
results of their endeavors. Ample 
human capital, financial resources 
and know-how. Training and staff 
development is more likely to be 
planned and large scale. Specified 
training budget, high incident of 
unionization. High degree of 
resistance to change, many internal 
change catalysts. 
Process: 
Extended decision making chain. 
Complex planning and control 
system. Strategic process generally 
deliberate and formal. Formal 
evaluation, control and reporting 
procedures. Control-oriented 
People: 
High personal authority, encourage 
individual creativity, dominated by 
pioneers and entrepreneurs. Individual 
normally can see the results of their 
endeavors, modest human capital, 
financial resources and know-how. 
Training and staff development is more 
likely to be as hoc and small scale, no 
specific training budget. Low incident 
of unionization. Low degree of 
resistance to change. Very few internal 
changes catalysis.    
Process: 
Short decision making chain. Simple 
planning and control system. Strategic 
process incremental and heuristic. 
Informal evaluation, control and 
reporting procedures. Result-oriented.  
Market and Market: Market: 
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Customer Span of activities large.  
Large external contacts. Compete 
based on quality, price and delivery 
performance. Product and service for 
local and international market  
Customer: 
Dependent on large customer.  
Span of activities narrow. Limited 
external contact. Close contact, easily 
accessible and many known personally. 
Product and services mostly for local 
market, few national and international. 
Customer: 
Dependent on small customer.  
Source: (Antony et al., 2005; Deros et al., 2006; Ghobadian and Gallear, 1997; O'Regan and 
Ghobadian, 2004; Tannock et al., 2002; Yusof and Aspinwall, 2000) 
 
FRONT-END PROCESS IMPLEMENTATION FRAMEWORK 
 
The important of front-end phase lies in the fact that effective performing front-end activities can 
contribute directly to creation of a well defined product concept (Murphy and Kumar, 1997). A well 
defined product concept allows a clear understanding of development time, cost, required technical 
expertise, and market potential. Unfortunately many researchers (Khurana and Rosenthal, 2002; 
Kim and Wilemon, 2002a; Koen et al., 2001) acknowledged a serious challenging in implementing 
front-end activities in organization due to front-end characteristics such as unstructured, qualitative, 
low levels of formalization, and approximate rather than quantitative, formal, and precise. In 
addition, environmental uncertainty that are related to market changes, emerging technological 
development, and evolving competition can cause confusion in decision making among front-end 
team members and may result developing poor product definition. Inadequate product definition 
can result slow development NPD process, ill-informed project decision, unforeseen project costs, 
making project costly, and unsuccessful new products.  
 
In addition, several studies has been identified SMEs characteristics that encouraging them 
continuously involve in NPD process: strong interest in product development and technological 
change, flexible towards changes in customer demand, capable to speed, full support from 
management and reward as a culture for recognition to employee (Cagliano et al., 2001; Deros et 
al., 2006; Humphreys et al., 2005). However, SMEs faced with many constraints that may 
discourage them towards new product introduction: lacking of infrastructure facilities, limited 
resources such as financial, constraint of skills and knowledgeable workers. This constraint could 
result obstacle for SMEs to achieve successful in NPD process especially in front-end phase. In 
view of that, the simple, effective and pragmatic advice on the how to implement high performance 
of front-end activities in SMEs are needs. The framework must considered characteristic of SMEs 
as mention by McAdam (2002) there is a need to fundamentally understand the process of 
innovation within SMEs context, rather than just fit large organization understanding and practice.  
 
To answer this, the framework proposed will be considered Yusof and Aspinwall (2000) guidelines 
in developing suitable framework for SMEs:  
(1) Systematic and easily understood 
(2) Simple in structure 
(3) Having clear links between the elements or steps outlined 
(4) General enough to suit different contexts 
(5) Represent a road map and a planning tool for implementation 
(6) Answer “how to?” and not “what is?” 
(7) Implementable 
 
THE PROPOSED CONCEPTUAL FRAMEWORK FOR SMEs 
 
A conceptual framework for front-end process in NPD is proposed (see figure 3), which represent 
the authors’ initial idea and based on the characteristic of SMEs compare than large organization. 
The framework will be used to guide and aid practitioners in the process of developing the front-end 
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process in SMEs. Several studies have stated that, those organization that successful in managing 
the front-end phase are more likely excellent in the innovation competition (Kim and Wilemon, 
2002a; Kim and Wilemon, 2002b; Zhang and Doll, 2001). In other word, achieving high 
performance of front-end phase is important for SMEs in order to sustain in competitive market. 
Zhang and Doll (2001) point out that to achieve high performance in front-end phase encompass six 
foundation elements: strategic orientation, heavyweight manager, team vision, customer 
involvement, supplier involvement, and platform products. McAdam and McClelland (2002) found 
out there are fifteen foundation elements that needed in high performance front-end phase: 
organizational structure, management style, company vision, workforce education, idea schemes, 
facilities for creativity, time pressure and creativity, the creativity of colleagues, teams, attitude to 
risk taking during new product development, competition, supplier, customers, other sources of new 
product ideas, and research and development. Whereas, Kim and Wilemon (2002b) discovered 
some core element refereeing through many literature in achieving high performance in front-end 
phase. Several guideline for organization in order to achieve high performance in organization such 
as; project leadership, senior management responsibility, motivating front-end project team, 
functional group cooperation and support, workforce training, and cooperation with external 
organizations in the front-end. Therefore five foundation elements of front-end phase that have been 





Figure 3: Proposed Conceptual Framework for SMEs 
 
Project leadership 
Project leaders are very essential in managing the NPD process. Thus Kim and Wilemon (2002a) 
point out that, the first step in managing front-end phase is to assign a person with sufficient 
knowledge and experience in technology, markets, required resources, company fit and capabilities, 
and company limits. In other words, a persons who have multifunctional skills are pivotal to 


































technical areas, thus confident when facing with potential impact of their task.  As a leader for 
project team members, he responsible is to define goals, developing plans, and prioritizing work. In 
short, project leaders should clarify direction to provide a clear vision among team members of 
what the new product is expected to provide and match with potential market needs. Therefore 
commitment among team members is crucial for project leaders, thus it will encouraging openness, 
creativity and innovative problem solving. In addition, project leader serve as a bridges between the 
project team with senior management and other functional groups (Kim and Wilemon, 2002b). In 
other words, project leader must have capabilities of sharing information with key participant such 
as supplier and customer, besides that able to gain support and cooperation from senior 
management.  
 
Senior management responsibility 
Senior management can have significant impact between new product success and failure. Senior 
management support is essential in the provision of human and financial resources allocation to the 
product team (Gonzalez and Palacios, 2002) , provided clear strategic vision includes an adequate 
management of technology and innovation (March-Chorda et al., 2002), facilitating coordination 
within project team from varies department, and managing organizational cooperation (Kim and 
Wilemon, 2002b). In other words, senior management playing are major roles to supply necessary 
funding to facilitate continuous development of the project, besides that to attract project team 
members providing full commitment in front-end activities. According to Kim and Wilemon 
(2002b) the resources allocation and project prioritization process by senior management must 
inline with the company’s strategic objective. In short senior management must make important 
decisions such as: ensuring that the idea selected is worthy with managerial attention and resources 
allocation, the project must fit the company’s vision and market requirement, determine degree of 
resources and numbers of people to be allocate to front-end phase activities.  
 
Motivating front-end project team 
Organization support and encouragement upon project team members for their work is important to 
achieve high performance front-end process. However Kim and Wilemon (2002a) believed if the 
organization does not encouraging and reward project members for their work, long-term front-end 
performance will deteriorate. There are several factors that can influence front-end team motivation. 
First, senior management supports by the level of support given, financial, commitment of 
managerial time and resources. Second, an organizational culture that influence project teams 
through rewarding the performance of front-end activities. Front-end is dynamic phase with 
uncertain information, creativity among project team members become important to continuously 
generating new product ideas. It is recognized that, the creativity skills of team members can be 
encourage through rewarded workforce excellent ideas (McAdam and McClelland, 2002).      
  
Functional group cooperation and support 
Rein (2004) point out, successful development of a NPD process achieved through strong 
cooperation between four functional groups in organization: engineering, R&D, manufacturing and 
marketing. Thus early involvement of functional group in the front-end can result fast obtaining and 
sharing information across these areas, early idea generation activities, and early resolution of 
conflicts (Kim and Wilemon, 2002b). Besides that involvement R&D, manufacturing, marketing, 
and engineer personnel help define product requirement early before too much money are spent. 
Furthermore, communication among project team members and with outsider such as customer and 
supplier stimulates the high performance of team members. In short, involvements of different 







Cooperation with external organizations in the front-end 
Kim and Wilemon (2002b), McAdam and McClelland (2002b) addressed that external organization 
encompasses several important people in NPD process such as: customer, supplier, strategic 
partners, governments, and virtual community. Through gathering information from external 
organization project team member capable to gain clear understanding of current and potential 
customer needs, possible market size and growth rates, regulation trend, and marketing strategy 
ideas. Thus earliest study by Cooper and Kleinschmidt (1987) stated that customer involvement as a 
buyer and user can significantly improve product concept once project team understand of current 
customer needs and then future needs. In short, through frequent communication, project team 
members can gain new and divers viewpoint about changes in technologies, this situation can assist 
organization in selecting the right product ideas. On the other hand, strong relationship with 
supplier may reduce development costs, promote higher quality with fewer defects, reducing time to 
market, as well as supplier able to fulfill sudden requests quickly and effectively. Besides that 
competitor can also become sources or provided information regarding useful and latest new 
technology in market.  
 
Dependent Variables  
 
Idea Generation 
The first stage of front-end activities is idea generation. In idea generation, new product ideas are 
formulated and adopt from variety of sources. According to Belliveau et al., (2004) and Khurana 
and Rosenthal (2002) at this phase, senior will often informally launch idea generation activity by 
assembling a small project team. The team encompasses various personnel from different 
department such as marketing, manufacturing, engineering, and R&D for sharing expertise and 
knowledge. The team members try to generate new ideas as possible based on market opportunities 
as well as technologies force through several methods such as: brainstorming session, stimulating 
techniques, preliminary discussion, or product opportunities identification.    
 
Apparently, project team members must consider three main sources for collecting and generating 
new product idea: target customer needs, available technology assessment and competitor analysis. 
Iloro (2000) in his study belived that customer requirement can be identified through market 
research with sales people, non-marketing employees, consumer, middlemen, and trade association. 
Furthermore, Taylor (2007) mentioned that, the competitor’s product, benchmarking and reverse 
engineering can assist companies to learn and making analysis from competitors. Meanwhile, 
Boeddrich (2004) identified three requirements must be fulfilled by organization in order to 
generate the idea in the market place successfully: 
• a consideration of the company’s corporate strategy, 
• obvious benefits for the ideas’ target audience, 
• a systematically structured and conducted concept identification phase. 
 
Normally, Front-end phase involves unstructured and experimental management method in order to 
identify potential new product ideas. In view of that creativity is essential among project team 
members to generate many great ideas. Kelly and Littman (2005) believed that, creativity in 
organization can be enhance through management responsibilities by fostering creative practice and 
creative techniques. Thus, Stenmark (2000) mentioned that, the key elements for promoting 
creativity in organization include the encouragement of self-initiated activities, official recognized 
creativity, a motivating reward system, and the allowance of redundancy.  
 
Table 2 is provided by author in order to illustrate a various sources and techniques which are 
frequently used by organization for generate new product concept. The Table is generated based on 
reviewing related literatures in NPD areas. The tables indicated that ‘customers’ were consider to be 
the most profitable external sources of ideas, followed by ‘competitive analysis’ and ‘supplier 
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contact’. Further more, most of the studies agreed that the most effective technique for generate 
new idea are brainstorming session, reverse engineering technique, and product improvement and 
innovation. 
 
Table 2: Assessment Tools and Technique for Idea Generation 
            Authors 
 
Sources  
























engineer)   
         
Survey and focus 
groups 
         
Direct contact to 
customers 
           
Customer 
complaints 
        
Latent needs 
analysis 
       
Lead-users        
Competitive 
analysis 
          
Supplier contact           
Industry expert or 
consultants 
        
Forecasting of 
technological trends 
        
Building scenarios        
Market 
experimentation 





















Brainstorming          
Kaizen          
Value analysis        
Creativity 
techniques 
        
QFD        
Reverse  
Engineering  




The last stage of front-end process is an evaluation of the product concept. New product concept are 
assesses in terms of their feasibility, business sense, degree of risk, and established links with the 
firm’s strategy and operations (Murphy and Kumar, 1997). The objective of this stage is to decide 
either the proposed idea accepted and enter into systematic project development or terminated in 




Several feasibility studies will be conducted by team members in order to assess most potential 
project. There are two feasibility studies could be conduct by team members during project 
selection activity: technical feasibility and market feasibility. Technical feasibility analysis is 
conducted to estimate product architecture, identifying possible technical, and associated risk 
(Taylor III and Russell, 2007). Indirectly the technical analysis is significant to determine either the 
organization required new manufacturing process to produce new product or consistence with an 
existence process.  
 
On the other hand Taylor III and Russell (2007) mentioned that market feasibility is to assess 
organization business strategy, marketing and sales objective, marketing tactics, resources 
requirement and product launch schedule. In order to assess and identifies customer requirement 
continuously, various types of market research, concept testing, and focus groups will be conducted 
by organization. In other words, feasibility studies are important to ensure the projects will meet the 
goal and objective of the firms and help to build the capabilities needed.  
 
Meanwhile Tidd and Bodley (2002) had proposed another criteria in order to filter product concepts 
prior to the development process. According to Tidd and Bodley (2002), a financial criterion is the 
most common used by organization followed by cost-benefit and payback-period. Another common 
criteria proposed by Tidd and Bodley (2002) are ranking, profiles, simulated outcomes, strategic 
cluster, and interactive.  
 
Successful Front-end Process 
 
The success rate of front-end process would be measured by several indicators which are proposed 
by numerous authors such as Khurana and Rosenthal (1998) and Murphy and Kumar,  (1997)  as 
illustrated in Table 2.    
 
FUTURE RESEARCH AND CONCLUSION 
 
The implementation of front-end is not and has not been as easy task for many organizations. The 
proposed conceptual framework is a culmination of different front-end process framework proposed 
by academician and practitioner. The framework will serve as the foundation for an empirical 
research study. The next step would be to translate the conceptual model into questionnaire to 
gather information from automotive manufacturing SMEs. The key informants would be people 
who are directly involve in implementation of front-end process such as managers or executives in 
department of marketing, manufacturing, R&D, and engineering. The next phase of the research is 
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